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RESILIENT STOP ASSEMBLY FOR IMPACT
TOOL

BACKGROUND OF THE

INVENTION

1. Field of the Invention

The present invention relates to impact tools, for example
fastener driving tools and hammer tools (e.g. rotary hammer
tools or hammer drills). The invention 1s particularly relevant
to fastener driving impact tools 1n which the fasteners include
nails (1.e. nailers), but the invention also concerns other types
of impact tools, and impact tools for other types of fasteners,
including pins, staples, efc.

2. Description of the Related Art

Many impact tools include a driver that 1s propelled rapidly
against a fastener to drive a fastener from the tool into a
workpiece. The driver may comprise a piston, or a ram (1m-
pact member), for example. The driver may be propelled in
any of a variety of ways, including (but not limited to) pneu-
matically, by combustion, by means of a strap or chain, by
means of a separate piston, or by means of one or more
flywheels, for example. However, whatever the manner of
propelling the piston, the tool will normally need to include a
resilient end stop—often termed a “bumper” or “butier’™—to
halt the forward motion of the driver once the fastener has
been driven from the tool. In some tools, the resilient end stop
may be utilized every time the driver drives a fastener, and in
other tools the resilient end stop may be provided as a back-up
thatis used only 1n the event of a failure of another component
ol the tool.

U.S. Pat. No. 4,042,036 discloses an electric impact tool
having a pair of motor-driven counter-rotating flywheels
arranged to propel a ram 1nto engagement with a fastener to
drive the fastener from the tool. A nose piece of the tool
includes an energy-absorbing monolithic cushion to receive
and absorb some of the excess kinetic energy of the ram as 1t
nears completion of its work stroke.

U.S. Pat. No. 3,403,600 discloses a pneumatic fastening
machine operated by compressed air controlled by a trigger
actuated valve. The machine includes a piston axially mov-
able 1n a cylinder, and the upper end of a driving member 1s
fixed to the piston, with the remainder of the driving member
extending downwardly from the piston. A valve member
formed of resilient material, and having an opening, receives
the drive member 1n the opening. An elastic sealing ring 1s
disposed between a peripheral surface of the valve member
and the inner surface of the cylinder. The valve member has an
inclined peripheral surface carrying a metal ring, to press the
sealing ring nto engagement with a fixed member at the
bottom of the cylinder. This action causes the elastic ring to
expand and to be pressed against the inner surface of the
cylinder when the piston moves the valve member axially
downwardly at the end of the driving stroke.

BRIEF SUMMARY OF THE INVENTION

The present imnvention seeks to provide an improved resil-
ient stop assembly for an impact tool.

A first aspect of the present invention provides a resilient
stop assembly for an 1impact tool, including first and second
resiliently deformable parts, and a substantially rigid part
situated, at least 1n use, between the deformable parts, each
part including: first and second opposite impact surfaces, at
least one peripheral surface joining the impact surfaces, and
an aperture extending entirely through the part between exit
openings in the impact surfaces; wherein the first impact
surface of the second resiliently deformable part 1s separated
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2

from the second 1impact surface of the first resiliently deform-
able part by contact of those first and second impact surfaces
with the substantially rigid part.

Preferably, in use, the stop assembly 1s arranged in an
impact tool such that when a driver of the tool contacts the
stop assembly, the driver’s direct contact with the stop assem-
bly 1s with the first impact surface of the first resiliently
deformable part. At least some of the kinetic energy of the
driver 1s then absorbed by the first resiliently deformable part,
but any residual kinetic energy 1s transierred from the first
resiliently deformable part to the substantially rigid part, via
the second 1mpact surface of the first resiliently deform able
part and the first impact surface of the substantially rigid part.
The substantially rigid part then transfers most or substan-
tially all of the kinetic energy to the second resiliently
deformable part, via the second impact surface of the sub-
stantially rigid part and the first impact surface of the second
resiliently deformable part. The second resiliently deform-
able part then preferably absorbs most or all of the remaining
kinetic energy. Preferably the second impact surface of the
second resiliently deformable part contacts a surface, prefer-
ably a substantially rigid surface, of a housing part or frame
part of the tool.

Because the first impact surface of the second resiliently
deformable part 1s separated from the second impact surface
of the first resiliently deformable part by contact of those
surfaces with the substantially rigid part, substantially any
kinetic energy of the driver that 1s not absorbed by the first
resiliently deformable part 1s transmuitted to the second resil-
iently deformable part via the substantially rigid part. The
invention thus has the advantage that, by including first and
second resiliently deformable parts separated by a substan-
tially rigid part, the resilient stop assembly can absorb at least
some of the kinetic energy of the driver 1n stages, preferably
via the impact surfaces of the various parts, with some of the
energy absorbed by the first resiliently deformable part, and
some of the energy absorbed by the second resiliently
deformable part. Further, this structure and arrangement of
the assembly enables the first and second resiliently deform-
able parts to have different shapes and/or hardnesses and/or
clasticities for example, thus providing the possibility of tai-
lored mechanical and/or matenals benefits, to provide a
highly effective resilient stop assembly.

In preferred embodiments of the invention, each part of the
resilient stop assembly includes an undivided umitary body.
That 1s, preferably each of the first and second resiliently
deformable parts, and the substantially rnigid part, includes a
single piece. However, in some embodiments of the invention
it may be advantageous for one or more of the parts to include
a plurality of separate pieces which, in use, collectively form
the part. In such embodiments of the ivention, for a part
including a plurality of separate pieces, the aperture extend-
ing through the part may, for example, extend between at least
two such pieces.

A second aspect of the invention provides a resilient stop
assembly for an impact tool, including first and second resil-
iently deformable parts, and a substantially rigid part situated,
at least 1n use, between the deformable parts, wherein the first

and second resiliently deformable parts have different hard-
nesses and/or elasticities.

A third aspect of the invention provides an impact tool
including a resilient stop assembly according to the first and/
or second aspect of the invention.

The1mpact tool may be a fastener driving tool (e.g. a nailer)
or a hammer (e.g. a hammer drill), for example. The impact
tool preferably 1s a fastener driving tool that includes a driver
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arranged to drive fasteners from the tool, the resilient stop
assembly being arranged to provide a resilient stop for the
driver.

Any feature of any aspect of the invention may be a feature
of any other aspect of the invention.

Preferably, the driver has a front surface arranged to con-
tact the resilient stop assembly, 1n use. In preferred embodi-
ments of the invention, the second impact surface of the
substantially rigid part 1s 1n contact with first impact surface
of the second resiliently deformable part, and the second
impact surface of the substantially rigid part preferably has a
greater area than does the first impact surface of the first
resiliently deformable part. Advantageously, the second
impact surface of the substantially rigid part may be at least as
large 1n area as the front surface of the driver, and more
preferably, the second impact surface of the substantially
rigid part 1s greater in area than the front surface of the driver.
This has the advantage that the substantially rigid part of the
stop assembly may spread out (1.e. widen, or disperse) the
force imparted by the driver on the stop assembly. Thus, the
substantially rigid part may effectively increase the surface
area of the front surface of the driver (as far as the force
experienced by the second resiliently deformable part 1s con-
cerned), thereby reducing the pressure applied to the second
resiliently deformable part. Thus may therefore enable the
second resiliently deformable part to absorb a greater amount
of kinetic energy than would have been the case without the
substantially rigid part. This 1n turn may avoid the need for the
front surface of the driver to be large merely so that the
pressure 1t applies to the resilient stop 1s not too great. Con-
sequently, this can provide greater design freedom for the
driver, enabling the shape of the driver to be optimized for 1ts
propulsion and/or for the driving of fasteners, rather than for
its shape to be compromised by the requirements of the resil-
ient stop.

Preferably, the first and/or second impact surface(s) of the
substantially rigid part 1s/are greater in area than the first
and/or second impact surface(s) of the first resiliently
deformable part. Advantageously, the first and/or second
impact surface(s) of the second resiliently deformable part
may be greater in area than the first and/or second 1mpact
surface(s) of the first resiliently deformable part. Preferably,
the second impact surface of the second resiliently deform-
able part 1s greater 1n area than the first impact surface of the
second resiliently deformable part.

In preferred embodiments of the invention, a thickness of
the second resiliently deformable part between the first and
second 1mpact surfaces thereof 1s greater than a thickness of
the first resiliently deformable part between the first and
second 1mpact surfaces thereof. Preferably, the second resil-
iently deformable part has a greater volume than does the first
resiliently deformable part.

As already indicated, the first and second resiliently
deformable parts may advantageously have different hard-
nesses and/or elasticities. Thus, at least a portion of the first
resiliently deformable part may have a greater hardness and/
or a lower elasticity than at least a portion of the second
resiliently deformable part. For example, at least a portion of
the first resiliently deformable part may have a Shore A hard-
ness 1n the range 85 to 100, preferably approximately 90.
Additionally or alternatively, at least a portion of the second
resiliently deformable part may have a Shore A hardness in
the range 70 to 84, preferably approximately 80.

As already indicated, in preferred embodiments of the
invention, the first and second resiliently deformable parts
have different shapes. Preferably, at least a portion of the
peripheral surface(s) of the first and/or second resiliently
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deformable part(s) 1s curved. At least a portion of the periph-
eral surface(s) of the first and/or second resiliently deform-
able part(s) may flare outwardly, for example 1n a direction
from the first impact surface to the second impact surface.
Advantageously, the peripheral surface(s) of the first and/or
second resiliently deformable part(s) may include(s) one or
more openings and/or recesses.

At least a portion of the first and/or second resiliently
deformable part(s) preferably 1s formed from an elastomeric
material. For example, the elastomeric material may include
a nitrile elastomer, preferably an acryl-nitrile-butadiene elas-
tomer.

Preferably, the substantially rigid part 1s substantially 1n the
form of a sheet, plate or disc, with 1ts first and second 1impact
surfaces forming major surfaces thereof. Advantageously, the
first and/or second impact surface of the substantially rigid
part may 1include at least one projection and/or recess
arranged to cooperate with the resiliently deformable part 1n
contact therewith, to hinder movement of that resiliently
deformable part on that surface of the substantially rigid part.
For example, the substantially rngid part may include one or
more projections in the form ol ridges. At least a portion of the
substantially rigid part may, for example, be formed from
metal, preferably steel.

Preferably, the resilient stop assembly 1s arranged to pro-
vide a resilient stop for the driver after the driver has driven a
fastener 1n a forward direction relative to the remainder of the
tool, and while the driver 1s moving 1n the forward direction.
Thus, the resilient stop assembly may, for example, be dis-
posed 1n a front region of the tool, behind an outlet nozzle
through which fasteners are driven from the tool 1n use. As
already 1ndicated, the front surface of the driver preferably 1s
arranged to contact the first impact surface of the first resil-
iently deformable part of the resilient stop assembly, 1n use.
The driver preferably includes a ram part extending from the
front surface of the driver, the ram part being arranged to
extend through the apertures in the parts of the resilient stop
assembly, to drive a fastener from the tool 1n use.

As already indicated, the impact tool according to the
invention preferably 1s a nailer, the fasteners driven by the tool
being nails.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment of the invention will now be described, by
way ol example, with reference to the accompanying draw-
ings, of which:

FIGS. 1 and 2 show an impact tool according to the inven-
tion, and components thereof;

FIGS. 3 to 5 show aresilient stop assembly according to the
invention, and a driver of an impact tool according to the
imnvention;

FIGS. 6 to 8 show aresilient stop assembly according to the
invention;

FIGS. 9 and 10 show a first resiliently deformable part of
the stop assembly shown 1n FIGS. 6 to 8;

FIGS. 11 and 12 show a substantially rigid part of the stop
assembly shown in FIGS. 6 to 8; and

FIGS. 13 and 14 show a second resiliently deformable part
of the stop assembly shown 1n FIGS. 6 to 8.

DETAILED DESCRIPTION OF THE INVENTION

FIGS. 1 and 2 show an impact tool 1 according to the
invention, and various components thereol, including a main
body 3, a driver 5 including a ram part 7 (the ram being
attached to a front part of the driver), and a resilient stop
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assembly 9 according to the invention, disposed 1n a front part
of the main body 3. The impact tool 1 includes two flywheels
11 shown only schematically, arranged to be contacted by the
driver S and to propel the driver and ram 7 forward, to drive a
fastener (e.g. a nail) from the tool into a workpiece. The tool
1 also includes at least one electric motor 13, for powering the
flywheels 11. Not shown, but provided 1n a conventional
manner, the impact tool 1 includes a handle, a trigger for firing,
the tool, and a rechargeable (and removable) battery for pow-
ering the motor(s). The skilled person 1s familiar with impact
tools having tlywheel propelled drivers, for example as dis-
closed 1n U.S. Pat. No. 4,042,036, the entire disclosure of
which 1s incorporated herein by reference. Consequently, the
flywheels 11, motor(s) 13, and the manner of propulsion of
the driver 5 will not be described 1n further detail herein.

FIGS. 3 to 5 show the resilient stop assembly 9, and the
driver 5, as shown 1n FIGS. 1 and 2. The stop assembly 9
includes a first resiliently deformable part 15, a second resil-
iently deformable part 19, and a substantially rigid part 17
situated between the deformable parts. The driver 5 has a
front surface 21, from which the ram 7 extends 1n a forward
direction through an aperture in each of the parts 15,17, 19 of
the resilient stop assembly 9. FIGS. 6 to 14 show the resilient
stop assembly 9 and 1ts various parts, 1n greater detail.

Each of the two resiliently deformable parts 15 and 19, and
the substantially rigid part 17, include: first and second oppo-
site impact surfaces, at least one peripheral surface joining the
impact surfaces, and an aperture extending entirely through
the part between exit openings in the impact surfaces. The
first and second impact surfaces of the first resiliently deform-
able part 15 are labeled 23 and 25 respectively, and an aper-
ture 24 extends entirely through the part 15 from an exit
opening 1n the first impact surface 23 to an exit opening 1n the
second 1mpact surface 25. Two opposite peripheral surfaces
26a and two opposite peripheral surfaces 265 of the first
resiliently deformable part 15 join the two impact surfaces 23
and 23.

The first and second 1mpact surfaces of the second resil-
iently deformable part 19 are labeled 31 and 33 respectively
and an aperture 32 extends entirely through the part 19 from
an exit opening in the first impact surtace 31 to an exit open-
ing in the second impact surface 33. A peripheral surface 34 of
the second resiliently deformable part 19 joins the two impact
surfaces 23 and 25.

The first and second 1mpact surfaces of the substantially
rigid part 17 are labeled 27 and 29 respectively, and an aper-
ture 28 extends entirely through the part 17 from an exit
opening 1n the first impact surface 27 to an exit opening 1n the
second 1mpact surface 29. Two opposite peripheral surfaces
30a and two opposite peripheral surfaces 306 of the substan-
tially rigid part 17 join the two impact surfaces 27 and 29.
Each of the impact surfaces 27 and 29 of the substantially
rigid part 17 includes ridges 14 to help seat the resiliently
deformable parts thereon, and to hinder movement of the
resiliently deformable parts across the impact surfaces 27 and
29. The substantially rigid part 17 1s generally 1n the form of
adisc. As shown in FIGS. 1105, when the driver 5 contacts the
resilient stop assembly 9 1n use, the ram 7 of the driver extends
through each of the apertures 24, 28 and 32, which apertures
are 1n line with each other and with the ram, for this purpose.

The first impact surface 31 of the second resiliently
deformable part 1s separated from the second impact surface
235 of the first resiliently deformable part by contact of those
first and second 1mpact surfaces with the substantially rigid
part 17. As shown 1 FIGS. 1 and 2, the stop assembly 9 1s
arranged 1n the impact tool 1 such that when the driver 5 of the
tool contacts the stop assembly, the driver’s direct contact
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with the stop assembly 1s with the first impact surface 23 of
the first resiliently deformable part 15. At least some of the
kinetic energy of the driver 5 1s then absorbed by the first
resiliently deformable part 15, but any residual kinetic energy
1s transierred from the first resiliently deformable part 15 to
the substantially rigid part 17, via the second impact surface
235 of the first resiliently deformable part and the first impact
surface 27 of the substantially rigid part. The substantially
rigid part 17 then transfers most (or substantially all) of the
kinetic energy to the second resiliently deformable part 19,
via the second impact surface 29 of the substantially rigid part
and the first impact surface 31 of the second resiliently
deformable part. The second resiliently deformable part 19
then preferably absorbs most or all of the remaining kinetic
energy. The second impact surface 33 of the second resiliently
deformable part 19 contacts a substantially rigid surface 35 of
the main body 3 of the tool. The vention thus has the
advantage that, by including first 15 and second 19 resiliently
deformable parts separated by a substantially rigid part 17,
the resilient stop assembly 9 can absorb at least some of the
kinetic energy of the driver 5 1n stages (via the impact surfaces
of the various parts), with some of the energy absorbed by the
first resiliently deformable part 15, and some of the energy
absorbed by the second resiliently deformable part 19.

The resilient stop assembly 9 may be retained in place
adjacent to the forwardly-located surtace 335 of the main body
of the impact tool 1, by any convenient means. For example,
one or more features (e.g. protrusions and/or recesses ) of one
or more of the parts of the resilient stop assembly 9 may
engage with one or more features (e.g. protrusions and/or
recesses) ol the main body 3 (e.g. a housing or frame) of the
impact tool 1. In the 1llustrated embodiment, the second resil-
iently deformable part 19 1includes a pair of such protrusions
377, which locate 1n corresponding recesses 39 1n the main
body 3. Additionally or alternatively, the first resiliently
deformable part 15 may include one or more (e.g. two) such
protrusions and/or recesses.

As can be seen from the figures, the first impact surface 23
of the first resiliently deformable part 135 1s similar 1n cross-
sectional shape and size to the front surface 21 of the driver.
However, the cross-sectional area of the substantially ngid
part 17, and in particular the second impact surtace 29 of the
substantially rigid part 17, 1s greater 1n area than the front
surface 21 of the driver. This has the advantage that the
substantially rngid part 17 of the stop assembly 9 spreads out
(1.e. widens, or disperses) the force imparted by the driver 5
on the stop assembly. Thus, the substantially rigid part 17
clfectively increases the surface area of the front surface of
the driver (as far as the force experienced by the second
resiliently deformable part 19 1s concerned), thereby reduc-
ing the pressure applied to the second resiliently deformable
part. This therefore enables the second resiliently deform able
part 19 to absorb a greater amount of kinetic energy than
would have been the case without the substantially rigid part
17.

Both the first and the second resiliently deformable parts
15 and 19 are shaped to minimize stresses and to maximize
kinetic energy absorption (or dissipation), when the driver 5
impacts the resilient stop assembly 9. Thus, the peripheral
surfaces 26a of the first resiliently deformable part 15 are
cach shaped such that they include a recess 41, and the periph-
eral surfaces 265 include a smooth curve that transitions mto
the first impact surface 23. The peripheral surface 34 of the
second resiliently deformable part 19 1includes two opposite
pairs of recesses 43 and 45, and the peripheral surface flares
outwardly 1n a direction from the first impact surface 31 to the
second 1mpact surface 33.
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It will be understood that the above description and the
drawings are of a particular example of the invention, but that
other examples of the invention are included in the scope of
the claims.

We claim:

1. A resilient stop assembly for an impact tool, comprising:

first and second resiliently deformable parts, and

a substantially ngid part situated, at least 1n use, between

the resiliently deformable parts, each of the first and
second resiliently deformable parts and the substantially
rigid part comprising opposing first and second impact
surfaces, at least one peripheral surface joining the first
and second 1mpact surfaces, and an aperture extending
entirely therethrough between exit openings in the
impact surfaces,

wherein the first impact surface of the second resiliently

deformable part 1s separated from the second impact
surface of the first resiliently deformable part by contact
of the first and second 1impact surfaces of the second and
first resiliently deformable parts, respectively, with the
substantially rigid part,

wherein the second impact surface of the substantially

rigid part 1s 1 contact with . the first impact surface of
the second resiliently deformable part, and

wherein the second impact surface of the substantially

rigid part has a greater area than the first impact surface
of the first resiliently deformable part,

wherein at least a portion of the peripheral surfaces of at

least one of the first and second resiliently deformable
parts flares outwardly 1n a direction from the first impact
surface to the second impact surface thereof wherein at
least one of the first and second 1mpact surfaces of the
second resiliently deformable part 1s greater 1n area than
at least one of the filet and second impact surfaces of the
first resiliently deformable part.

2. The resilient stop assembly according to claim 1,
wherein each of the first and second resiliently deformable
parts and substantially rigid part comprises an undivided
unitary body.

3. The resilient stop assembly according to claim 1,
wherein at least one of the first and second impact surfaces of
the substantially rigid part 1s greater 1n area than at least one
of the first and second 1mpact surfaces of the first resiliently
defonnable part.

4. The resilient stop assembly according to claim 1,
wherein the second 1impact surface of the second resiliently
deformable part 1s greater 1n area than the first impact surface
thereof.

5. The resilient stop assembly according to claim 1,
wherein a thickness of the second resiliently deformable part
between the first and second impact surfaces thereof 1s greater
than a thickness of the first resiliently deformable part
between the first and second impact surfaces thereof.
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6. The resilient stop assembly according to claim 1,
wherein the second resiliently deformable part has a greater
volume than the first resiliently deformable part.

7. The resilient stop assembly according to claim 1,
wherein the first and second resiliently deformable parts have
at least one of different hardnesses and elasticities.

8. The resilient stop assembly according to claim 1,
wherein the first and second resiliently deformable parts have

different shapes.
9. The resilient stop assembly according to claim 1,

wherein the substantially rnigid part 1s substantially 1in the form
of a sheet, plate or disc, with the first and second 1mpact

surfaces forming major surfaces thereof.
10. A resilient stop assembly for an impact tool, compris-

ng:

gﬁrs‘[ and second resiliently deformable parts, and

a substantially rigid part situated, at least 1n use, between
the resiliently deformable parts, each of the first and
second resiliently deformable parts and the substantially
rigid part comprising opposing first and second impact
surfaces, at least one peripheral surface joining the first
and second 1mpact surfaces, and an aperture extending
entirely therethrough between exit openings in the
impact surfaces,

wherein the first impact surface of the second resiliently
deformable part 1s separated from the second impact
surface of the first resiliently deformable part by contact
of the first and second impact Surfaces of the second and
first resiliently deformable parts, respectively, with the
substantially rigid part, and

at least one of the first and second 1impact surfaces of the
second resiliently deformable part being greater 1in area
than at least one of the first and second impact surfaces
of the first resiliently deformable part.

11. A resilient stop assembly for an impact tool, compris-

ng:

first and second resiliently deformable parts, and

a substantially rigid part situated, at least 1n use, between
the resiliently deformable parts, each of the first and
second resiliently deformable parts and the substantially
rigid part comprising opposing first and second impact
surfaces, at least one peripheral surface joining the first
and second 1mpact surfaces and an aperture extending,
entirely therethrough between exit opemings in the
impact surfaces,

wherein the first impact surface of the second resiliently
deformable part 1s separated from the second impact
surface of the first resiliently deformable part by contact
of the first and second impact surfaces of the second and
first resiliently deformable parts, respectively, with the
substantially rigid part, and

the second impact surface of the second resiliently deform-
able part being greater 1n area than the first impact sur-
face thereof.
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